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Introduction
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The eWSOG framework aims to establish an automated vessel monitoring system that

incorporates advanced features, to expand vessel capabilities and optimize operational efficiency.
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CRILLING ; i e e R ] WSOG

— Designed to mitigate risk by establishing safe working

practices for offshore drilling units.
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— Sets limits for various operating status conditions, with

clearly defined actions in the event of a change in status
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— An idea to digitizing the paper-based version
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: il i i - Leverage the interconnectivity of onboard systems
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eWSOG Concept
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= eWSOG Level 1 & 2 Onboard

— The core of the eWSOG is a real-time onboard application, providing assessment of the current vessel condition, based on the aggregated data

Main computation Output
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System Sources &

= eWSOG Level 1 & 2 Cloud-based

1. Read, process, validate

1 and store time-series .
2. Map and distribute to .

— The cloud-based eWSOG provides a reproduction of the

vessel-based dashboards that can be accessed anywhere

with an internet connection. eWSOG Module —
. 3. Perform calculations 2
* eWSOG Level 3 Cloud-based: Replica of for each parameter as
S configured in Template Overall Perfomance
Onboard Systems and Predictive Features 1 4. Collate up to o
A Parameter Group Status
— The Level 3 dashboards replicate information from the main Condition
vessel systems such as DP, PMS, RMS, and other onboard _— 5. Generate output to
GUl including status
S)’Stems. message
. - 6. Send real-time tags to Present group condition
— Weather forecast enabled predictive features “ loud server 8 and criticall parameter
>/ \ >
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eWSOG Real-time Onboard
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eWSOG Realtime, Level 1 SRR L i, Wt

— This is the main system with the aggregated

rig status

eWSOG Realtime, Level 2

— This shows the detailed status of each

parameter group

eWSOG Settings Page

— User defined input parameters and

parameter signal status

eWSOG Template

— Printable list of the implemented/active

WSOG
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eWSOG Real-time Onboard

= eWSOG Realtime, Level 1
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eWSOG Real-time Onboard

= eWSOG Realtime, Level 1
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eWSOG Real-time Onboard

= eWSOG Realtime, Level 1
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eWSOG Real-time Onboard
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= eWSOG Realtime, Level 1
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eWSOG Real-time Onboard
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= eWSOG Realtime, Level 2
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eWSOG Real-time Onboard
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= eWSOG Realtime, Level 2
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eWSOG Real-time Onboard
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= eWSOG Realtime, Level 2
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eWSOG Real-time Onboard
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* eWSOG Settings & Template Pages
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eWSOG Real-time Onboard

* eWSOG Settings & Template Pages
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= Captures General Well Details
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eWSOG Real-time Onboard
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* eWSOG Settings & Template Pages

SWEDG Fatting s
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= Template shows the limits as implemented

* Provides a printable format, for

documentation and approval

WORLD CLASS — Through people, technology and dedication



eWSOG Real-time Cloud

= Reproduction of the vessel-based Level 1 & 2 Dashboards
* Integration of Web-based Data
= Addition of Predictive / Forecasting Features

= Replicas of main vessel systems including DP, PMS & RMS

_________________

,’ Input v

: | @

: i Machine Predictions:

: ! Learning Vessel Motions,
—— :

i Wind + wave forecast + Forecast Thruster Utilz.

o Vessel Heading Model

WORLD CLASS — Through people, technology and dedication

RSO




eWSOG Real-time Cloud

* Integration of Web-based Data

Weather Forecast Mt biouie DM
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Data can be integrated
from other web-based

application

Weather Forecast Data as
primary example

Data from the vessel can

be integrated and over-laid

Can provide forecast data

with additional context



eWSOG Real-time Cloud
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= Addition of Predictive / Forecasting Features

Vessel Response
®» Weather forecast and vessel

heading used as input

= Options for Prediction:
— Vessel Only
— Vessel and Riser

— Moored System

. 'IYW 1* ;.m | M l'ﬂ"llmb ’,'ﬁ

WORLD CLASS — Through people, technology and dedication



eWSOG Real-time Cloud
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Addition of Predictive / Forecasting Features

THRUSTERS AND POWER LITILIZATION

Weather forecast and vessel

heading used as input

Options for Prediction:
— Vessel Only
— Vessel and Riser

— Moored System

Can be used to Optimize the

vessel settings

WORLD CLASS — Through people, technology and dedication



eWSOG Real-time Cloud
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= Replicas of main vessel systems including DP, PMS & RMS
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Case Study 1 - Increased Safety
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A MODU was preparing to deploy the BOP in marginal weather conditions

Insufficient thruster alarms were constantly shown on board before the vessel was forced off

Thrsser Lood Peeibucls eWSOG would have enabled onshore I
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= process with access to up-to-date
: . ! . L . . . . information
! s IE| i 20057 - 2L -I1Nd e 1lan I
Lals
Famre 13 Diwestor Liiizanicom

WORLD CLASS — Through people, technology and dedication



Case Study 1 - Increased Safety

OGS ERRDG
Heading was changed to face the weather stern on however, based on the weather conditions and

the MODU configuration, the favorable heading would have been a quartering sea.

As consequence the vessel experienced a very large force off, close to 120m.

Rig haading vs wind direction
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Case Study 1 - Increased Safety
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In post-incident analysis, the eWSOG forecast module, utilizing fully coupled simulation models, was
employed to simulate what the eWSOG system would have predicted.

Accurate results were achieved highlighting clear benefits in proper heading management

Vessel Estimated Offset
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Case Study 2 - Enable fuel saving
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,//“\\\ ¢ Paper WSOG has fixed watch circles based on pre-
4 \
|' :. determined weather conditions
\
‘\\ /’I * Does not allowing relaxing station keeping requirements
Green DP
| * High Precision Requires higher power demand
h— Y |
1 -"T = ' ||'! , and peaks
RURNTR '|.||| I
U PR AT U R * Reduced opportunities to switching o
A ¥ TR J\ [l Reduced tunities to switching off

engines or thrusters
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Case Study 2 - Enable fuel saving
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*+ eWSOG provides continuous monitoring
* This allows for Dynamic Watch Circles with increased operating envelops

* Relaxing station keeping requirements - Enabling Green DP

e '{ ; "' Ij' * Green DP can reduce power demand and
; ll ] |-.I 1 IIM
Green DP '| ’# ‘H ' 1"““"! uk
’ Tims l;f - - * EcoAdyvisor can take this reduction as

seae-ziosc [ nput, and suggest switching off engines

and/or thrusters to achieve fuel saving

(8-10% range)
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Case Study 3 - Facilitating Optimization

* Reducing Flex Joint Angles
Vessel RMS Screen

— Measured data showed a persistent mean Lower Flex -

Joint (LF)) angle while vessel was located over wellhead i T 0 gy

— The Riser Management System (RMS) indicated the LF 1 ' -
angle could be improved by moving the vessel away : . = : - '
from directly over the wellhead r Al

— The Optimum Position advice from RMS was used to '. ot -' | Gl
move the vessel to a location where the mean LF] was | | : :
reduced i Z

— This allowed for improved running of tools through the ' e N
LFJ, and mitigate possible key seating i 8 " Ty [

— eWSOG used for planning, executing and monitoring
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Case Study 3 - Facilitating Optimization
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Case Study 3 - Facilitating Optimization
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Mean Angle = 0.52°

Max Angle = 0.70°

Mean Angle = 0.08°

Max Angle = 0.30°

Upper Flex Jont Angles [deg]
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Mean Angle = 0.10°

Max Angle = 1.50°

Mean Angle = 0.47° f

Max Angle = 1.38°
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Case Study 3 - Facilitating Optimization
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RMS Dashboard Lower Riser Dashboard

RMS Maln View Lower Riser Response - MRUs - TR &
= II-I [uRI Ec r R LI E]

EALL Hapeoomw U LT s SR b et Y

e ayan mervdcl sbwoael s ol L T L Eew uEET R el s Al

oL
IrJ'IlI Frr s i B el

I Lins S (L

E s B s L

W e

1 2
ESET g DT R S ]

WORLD CLASS — Through people, technology and dedication



Conclusions - Final
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- WSOG and eWSOG remain a key form of risk mitigation for safe offshore drilling operations

- eWSOG framework allows for the expansion beyond the traditional WSOG, at the center of a suite of advanced tools
- eWSOG allows for logging and storage of all historical data, providing accurate baselines for on-going improvements

— A cloud-connected eWSOG provides visibility to personnel not on the vessel, expediting support and planning

— By combining weather forecasts, Machine Learning techniques and a digital twin of the driller, vessel performance can be

predicted, and options can be assessed to optimize operations
— The flexible framework of the modern eWSOG allows experienced users to generate novel applications

— By taking advantage of these smart interconnected vessel systems, the industry can challenge traditional constraints

It is the opinion of the authors that this eWSOG framework will keep evolving and that there are significant opportunities for

further development and enhancements
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